Overexpression of acid sphingomyelinase sensitizes glioma cells to chemotherapy.
Ceramide has been shown by many studies to induce apoptosis. Therefore, upregulation of ceramide is discussed as a novel approach for tumor treatment. However, it is unknown whether overexpression of acid sphingomyelinase releasing ceramide from sphingomyelin sensitizes cells to chemotherapy and, thus, serves as a potential target to amplify chemotherapy. Here, the authors demonstrate that transfection of human or murine glioma cells with acid sphingomyelinase results in a marked sensitization of glioma cells to gemcitabine and doxorubicin, respectively. Transfected cells responded to chemotherapy with an increased activation of acid sphingomyelinase, elevated ceramide levels, and approximately fourfold higher rates of cell death than control transfected cells. Neutralization of reactive oxygen species prevented these events. The data indicate a significant sensitization of glioma cells to chemotherapy treatment by expression of acid sphingomyelinase and further suggest an activation of acid sphingomyelinase by gemcitabine or doxorubicin, respectively, via reactive oxygen species.